Utilização de escovas com relevo helicoidal em unidade de beneficiamento: avaliação da eficiência de limpeza e tempo de escovação. by CARMELO, L. G. P. & FERREIRA, M. D.
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1. Introdução
2EHQH¿FLDPHQWRpXPDSUiWLFDEDVWDQWHIUHTXHQWHQDFDGHLDSURGXWLYDGHIUXWDVHKRUWDOLoDV3RGHQGR
VHUUHDOL]DGRQRFDPSRRXHPXQLGDGHVGHEHQH¿FLDPHQWR%5$81%(&.SDUDYiULRVSURGXWRVpLQGLFD-
GRRSURFHVVRGHHVFRYDomR)(55(,5$'XUDQWHREHQH¿FLDPHQWRHVSHUDVHTXHDHVFRYDomRSURPRYD
XPDOLPSH]DH¿FLHQWHHPWHPSRKiELOVHPWRGDYLDRFDVLRQDUGDQRVjVIUXWDVHKRUWDOLoDVFRPRLQM~ULDVLQWHUQDV
H[WHUQDVHGHIRUPDo}HV'HVWDIRUPDRGHVHQYROYLPHQWRGHWLSRVHFRQ¿JXUDo}HVGHUROHWHVGHHVFRYDVGHEH-
QH¿FLDPHQWRTXHSHUPLWDPXPDHVFRYDomRDGHTXDGDVmRGHVHMiYHLVXPDYH]TXHSRGHPDMXGDUDRWLPL]DUHVWD
LPSRUWDQWHHWDSDSyVFROKHLWD
(VWXGRDQWHULRUUHDOL]DGRSRU$7$5$66,HWDOLQGLFRXRSRWHQFLDOGHXWLOL]DomRGHURORVHPKHOL-
FRLGHSDUDFODVVL¿FDomRGHKRUWLIU~WLFRPLQFUHPHQWRGDH¿FLrQFLDGRVLVWHPD7RGDYLDDDVVRFLDomRGHHVFRYDVH
KHOLFRLGHVHPFLFORWULSORYLVDQGRQmRVRPHQWHDFODVVL¿FDomRPDVWDPEpPDOLPSH]DDLQGDpSRXFRH[SORUDGD
HSRGHVHUXPDDOWHUQDWLYDSDUDSHTXHQRVHPpGLRVSURGXWRUHVGHIUXWDVHKRUWDOLoDV1RVURORVGHHVFRYDomRD
KHOLFRLGHpFRQIHFFLRQDGDQDVSUySULDVFHUGDVGRUROHWHGHHVFRYDomR
(VWHWUDEDOKRWHYHFRPRREMHWLYRDYDOLDUDH¿FLrQFLDGHOLPSH]DHWHPSRGHHVFRYDomRGHUROHWHVGHHVFR-
YDVFRPUHOHYRKHOLFRLGDODSOLFDGRVHPXPDXQLGDGHPyYHOGHEHQH¿FLDPHQWR
2. Materiais e Métodos
3DUDDUHDOL]DomRGRVHQVDLRVXWLOL]RXVHRSURWyWLSRGHXPDXQLGDGHPyYHOGHEHQH¿FLDPHQWRYHUWLFDO
TXHDSUHVHQWDDVHWDSDVGHHVFRYDomRHGHFODVVL¿FDomRSRUWDPDQKR$HWDSDGHHVFRYDomRpFRPSRVWDSRUPy-
GXORVGHHVFRYDVFDGDXPFRPUROHWHVHPFLFORWULSOR$HWDSDGHFODVVL¿FDomRSRUWDPDQKRpFRPSRVWDSRU
UROHWHVGLYHUJHQWHV)LJ'XUDQWHRVEHQH¿FLDPHQWRGRVIUXWRVHVWHVSDVVDPVHTXHQFLDOPHQWHDRORQJRGRVWUrV
PyGXORVGHHVFRYDVHORJRDSyVVmRFODVVL¿FDGRVDWUDYpVGRVUROHWHVGLYHUJHQWHV
(PFDGDPyGXORGHHVFRYDVRVHL[RVGRVWUrVUROHWHVHVWmRGLVSRVWRVGHIRUPDWULDQJXODURQGHRVGRLV
UROHWHVLQIHULRUHVIXQFLRQDPFRPREDVHHQWUHDTXDORIUXWRVHGHVORFD2HL[RVXSHULRUGHFDGDPyGXORDX[LOLDQD
FRQGXomRHQDHVFRYDomRGRVIUXWRVDVHUHPEHQH¿FLDGRV7UDGLFLRQDOPHQWHHVWDXQLGDGHGHEHQH¿FLDPHQWRXWL-
OL]DUROHWHVGHHVFRYDVWUDGLFLRQDLVVHPUHOHYR3DUDHVWHWUDEDOKRIRUDPFRQIHFFLRQDGRVUROHWHVGHHVFRYDFRP
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UHOHYRKHOLFRLGDOFRPRGHPRQVWUDGRQD¿JXUD&RPDH[LVWrQFLDGHVWHUHOHYRHVSHUDVHTXHRPHVPRDMXGHQD
DGHTXDGDFRQGXomRGRVSURGXWRVTXHSRGHPHQWmRDYDQoDUSDUDDHWDSDVXEVHTXHQWHGREHQH¿FLDPHQWR
5RORVFRPFHUGDVFRPUHOHYRKHOLFRLGDOIRUDPLQVWDODGRVQDXQLGDGHHPWUrVPyGXORVFRPFRQ¿JXUDomR
GLVWLQWDVDVHJXLU$HVFRYDFRPFHUGDVHPUHOHYRKHOLFRLGDOSRVLFLRQDGDHPXPGRVUROHWHVODWHUDLV%HVFRYDV
VHPUHOHYRH&HVFRYDFRPFHUGDVHPUHOHYRKHOLFRLGDOQRUROHWHVXSHULRU¿JXUD
)LJXUD'LDJUDPDHVTXHPiWLFRHPYLVWDODWHUDOGDXQLGDGHGHEHQH¿FLDPHQWRYHUWLFDO destacados os 
WUrVPyGXORVGHHVFRYDV$%H&HRVUROHWHVGHFODVVL¿FDomRSRUWDPDQKR'DVVHWDVLQGLFDPDORFDOL]DomR
GDVHVFRYDVFRPFHUGDVHPUHOHYRKHOLFRLGDOHGHWDOKHGRUHOHYRKHOLFRLGDOFRQIHFFLRQDGRQDVFHUGDVGR
UROHWHGHHVFRYDomR
2EHQH¿FLDPHQWRIRLUHDOL]DGRQDVVHJXLQWHVFRQGLo}HVkQJXORGHLQFOLQDomRGRVUROHWHVHPHL[RGH
URWDomRUHODWLYDDMXVWDGRHPPPHURWDomRGDVHVFRYDVHPRXUSP8WLOL]DQGRVHHVWHVSDUkPHWURVDV
DQiOLVHVGHVFULWDVDVHJXLUIRUDPUHDOL]DGDVLQGLYLGXDOPHQWHSDUDFDGDPyGXORGHHVFRYDV
(¿FLrQFLDGHOLPSH]D
3DUDDDYDOLDomRGDH¿FLrQFLDGHOLPSH]DIRLXWLOL]DGDPHWRGRORJLDDGDSWDGDGH0$*$/+­(6HWDO
3DUDFDGDPyGXORGHHVFRYDVHVIHUDVGHERUUDFKDFRPGLkPHWURGHPPSLQWDGDVFRPVROXomRGH
WDJXiIRUDPVXEPHWLGDVSRUWUrVYH]HVjHVFRYDomR$SyVHVWHSURFHVVRDVHVIHUDVIRUDPFRORFDGDVVHSDUDGDPHQ-
WHHPXPEpTXHUFRQWHQGRP/GHiJXDGHVWLODGDHHVIUHJDGDVFRPDVPmRVSDUDDWRWDOGHSRVLomRGRWDJXiQD
iJXD&DGDVROXomRGHiJXDHWDJXiWHYHVXDWXUELGH]PHGLGDFRPXP7XUELGtPHWUR³+DQQD+,´2tQGLFH
GHH¿FiFLDGHOLPSH]DIRLHQWmRFDOFXODGDGDVHJXLQWHIRUPD
,/ 7S7L7S  
RQGH,/pRtQGLFHGHH¿FiFLDGHOLPSH]D7SpDWXUELGH]GDVROXomRGHVXMHLUDSDGUmRHP)78H7LpDWXUELGH]
GDVROXomRGDDPRVWUDHP)78
2.2. Tempo total do processo de escovação
3DUDDIHULomRGRWHPSRWRWDOGRSURFHVVRGHHVFRYDomRXWLOL]RXVHIUXWRVGHODUDQMDGHWDPDQKRPpGLR
HQWUHPPRVTXDLVWLYHUDPDWHPSRWRWDOGHSDVVDJHPSRUXPGRVPyGXORVGHHVFRYDVV$%RX&PHGLGR
SRUGHXPFURQ{PHWUR)RUDPUHDOL]DGRVWUrVHQVDLRVHQXPHUDGRVGHDQRVTXDLVXWLOL]RXVHHIUXWRV
UHVSHFWLYDPHQWH2VHQVDLRVIRUDPUHSHWLGRVSRUWUrVYH]HV4XDQGRQmRREVHUYDGDDHVFRYDomRGHGRVIUXWRV
HPPLQXWRRFRQMXQWRGHURORVIRLFRQVLGHUDGRFRPR³QmRH¿FLHQWH´
3. Resultados e Discussão
(¿FLrQFLDGHOLPSH]D
2VUHVXOWDGRVLQGLFDPSRXFDLQÀXrQFLDGDVHVFRYDVFRPFHUGDVFRPUHOHYRKHOLFRLGDOQDH¿FLrQFLDGH
OLPSH]D¿JXUD7RGDYLDQRWDVHTXHDXWLOL]DomRGDURWDomRGHUSPVHPSUHDSUHVHQWDPDLRUHVPpGLDVGH
H¿FLrQFLDGHOLPSH]DTXDQGRFRPSDUDGRFRPDURWDomRGHUSPSDUDRPHVPRPyGXORGHHVFRYDV2FRQMXQWR
GHHVFRYDV³&´IRLRTXHDSUHVHQWRXPDLRUPpGLDGHH¿FLrQFLDGHOLPSH]DHPFRPSDUDomRDRVGHPDLV
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!)LJXUD (¿FiFLD GH OLPSH]D GDV HVIHUDV VXEPHWLGDV DRV GLIHUHQWHVPyGXORV GH HVFRYDV H GLIHUHQWHVURWDo}HV$VEDUUDVYHUWLFDLVUHSUHVHQWDPRGHVYLRSDGUmRGDPpGLD
3.2. Tempo total do processo de escovação
1DDIHULomRGRWHPSRWRWDOGRSURFHVVRGHHVFRYDomRGRVIUXWRVGHODUDQMDIRLREVHUYDGRTXHRPyGXOR
GHHVFRYDV³%´DSUHVHQWRXWUDYDPHQWRHGHVOL]DPHQWRGDFRUUHLDGDPiTXLQDVHPFRQVHTXHQWHWUDQVPLVVmRGD
IRUoDHIHLWRGDDOWDFRPSUHVVmRTXHDVFHUGDVGDVHVFRYDVH[HUFHUDPVREUHRVIUXWRVQHVWHPyGXORGHHVFRYDV
'HVWDIRUPDQmRIRLSRVVtYHODIHULURWHPSRGRSURFHVVRSDUDHVWHPyGXOR
2PyGXORGHHVFRYDV³$´QmRUHDOL]RXDHVFRYDomRGHGRVIUXWRVHPPLQXWRVHQGRFRQVLGHUDGR
FRPR³QmRH¿FLHQWH´HPWRGRVRVHQVDLRV3DUDRPyGXORGHHVFRYDV³&´DPpGLDGRWHPSRGHHVFRYDomRGH
WRGRVRVHQVDLRVXWLOL]DQGRVHUSPIRLGHVHJXQGRVDRSDVVRTXHXWLOL]DQGRVHDURWDomRGHUSPR
WHPSRPpGLRIRLGHVHJXQGRV'HVWDIRUPDSDUDRPyGXORGHHVFRYDV³&´DXWLOL]DomRGDURWDomRGHUSP
GLPLQXLXRWHPSRWRWDOGHHVFRYDomRGRVIUXWRVHPDSUR[LPDGDPHQWH3DUDHVWDURWDomRHPTXHRVIUXWRVVmR
HVFRYDGRVHPXPWHPSRPHQRURVGDGRVGHH¿FLrQFLDGHOLPSH]DQmRLQGLFDPJUDQGHGHFUpVFLPRQHVWHLPSRUWDQ-
WHDWULEXWRUHODFLRQDGRjOLPSH]DWRWDOGRVIUXWRV
2EVHUYDVHWDPEpPXPDWHQGrQFLDQDTXHGDGRWHPSRWRWDOGHHVFRYDomRFRPRDXPHQWRGRQ~PHURGH
IUXWRVXWLOL]DGRV(VWHIDWRVHGHYHjSUySULDLQWHUDomRHQWUHRVIUXWRVTXHTXDQGRHVFRYDGRV³HPSXUUDP´RIUXWR
VXEVHTXHQWHGHVWDIRUPDDXPHQWDQGRDYHORFLGDGHGDHVFRYDomR
4. Conclusões
$XWLOL]DomRGDVHVFRYDVFRPUHOHYRKHOLFRLGDODX[LOLRXQREHQH¿FLDPHQWRGLPLQXLQGRRWHPSRGHHVFR-
YDomRVHPRFDVLRQDUGHFUpVFLPRQDH¿FLrQFLDGHOLPSH]D$XWLOL]DomRGDURWDomRGHUSPUHVXOWRXQDVPDLRUHV
PpGLDVGHH¿FLrQFLDGHOLPSH]D
(VWHWLSRGHHVFRYDDSUHVHQWDVHFRPSRWHQFLDOGHXWLOL]DomRHLPSOHPHQWDomRHPXQLGDGHVGHEHQH¿FLD-
PHQWRHVWDFLRQiULDVHPyYHLV1RYRVHVWXGRVGHYHPVHUFRQGX]LGRVYLVDQGRRDSURIXQGDPHQWRGDWpFQLFD
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